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ABSTRACT: 

PURPOSE: To provide a low threshold current high light emission 

efficiency 

surface emitting semiconductor laser with the high yield by forming a 
semiconductor column as a light emitting region surrounded by a groove 
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reaching 

a quantum well active layer, and further forming a modified layer on a 
semiconductor side surface of the groove. 

CONSTITUTION: There are crystal grown on an n-type GaAs 
semiconductor 

substrate 1 a first conductivity type semiconductor multilayered reflecting 
film 2 comprising 23 periods of n-type AlAs 802 &angst;/n type GaAs 670 
&angst;, a quantum well structure active layer 3 comprising 
AKSB>0.5</SB> 

Ga < SB>0.5< /SB> As 1430 &angst;, a second conductivity type 
semiconductor 

multilayered reflection film 4, and a p<SP> + </SP> type GaAs 30 
&angst; capping 

layer 1 5. Further, a ring-shaped groove 7 issof ormed by photoetching that 

it ' ^ ' " 

reaches the active later 3. Thereupon, a semiconductor column 6 is formed 
as a 

light emitting region. Then, an SiO <SB> 2< /SB> film 5 as a mutual 
diffusion 

promoting film is formed over the entire surface of the substrate, and the 
SiO<SB>2</SB> film 5 is etched using dry etching 12. Further, a 
modified layer 

(disordered region) 8 is formed only in the vicinity of the 
SiO<SB>2</SB> film 

5 on the side surface of the ring-shaped groove 7 by a heat treatment. 
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